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Memorandum

To: Todd Warner and Chuck Brumleve, Keweenaw Bay Indian Community

From: John Coleman, GLIFWC Environmental Section Leader

Re: Contaminants entering the Black River watershed from the Humboldt Mill site

As we discussed on our call with the EPA on February 16th, there are concerns with the level of 
contamination at the Kennecott Humboldt Mill site. I understand that KBIC has requested a Preliminary 
Assessment under the Superfund program. As I committed to during that call, I have conducted an initial 
review of the Mine Permit Application (MPA) and Environmental Impact Assessment (EIA) materials 
submitted by Kennecott to the Michigan DNRE and available on the DNRE website.

My  review focuses on materials presented in Kennecott's MPA and EIA related to surface and 
ground water and soil/sediment contamination in the southern portion of the Humboldt Mill and south to 
the Black River. This review does not look at the contamination in the flooded  pit lake or the ground and 
surface water discharges or soil/sediment contamination to the north and into the Escanaba River. That 
contamination in the pit lake and to the north has been the focus of some planned efforts to control and 
treat discharges. The discharge of contaminants to the south appears uncontrolled and is not addressed in 
Kennecott's operations and closure plan for the site.

Representative figures have been attached to show the extent of the contamination but a description 
of the full extent of the contamination to the south is only available in the Kennecott MPA reports cited in 
the text below. Because of the large volume of MPA material, the dense nature of the reports and the poor 
quality of many of the figures and tables, this review attempts to make the most pertinent information 
available in a form that is more readable.  Attached figures are highlighted in the text below in bold. The 
other figures can be found in the footnoted files, which are available at the MI-DEQ web site: 
http://www.michigan.gov/deq/0,1607,7-135-3311_4111_18442-205490--,00.html . 

My review covers threes areas of contamination:

Surface Water:
Sampling of discharges from the proposed mill site to surface waters to the south has been limited. 

Selected sample sites at the south edge of the site Figure 1 (attached) are presented in Table 1 (below). 
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Surface water discharges to the south have frequently been high for several parameters. These discharges 
have caused exceedances of in-stream standards in the Black River for some parameters. Above the mill, 
the Black River has a hardness of approximately 15 to 30 mg/L (site WBR-001). The Final Chronic Values 
(FCV, Michigan Rule 57, R 323.1057) are set out in Table 2 (below) for hardness of 15 to 50 mg/L. Values 
that exceed the FCV at a hardness of 20 mg/L are highlighted in Table 1. Water sampled in 1995 at a site 
labeled "Conv." (a ditch that conveys water from the mill area to Wetland J (Fig.4-4, attached)) was found 
to be high in several parameters. Additional water sampling conducted in 2006 and 2007 shows elevated 
iron, lead, manganese, and zinc in waters leaving the project area (site WLD-001) and elevated iron and 
manganese downstream in the Black River (site WBR-003). In 2006 and 2007 sampling, specific 
conductance at the upstream site (WBR-001) ranged from 49 to 74 uS/cm while both the discharge from 
the site (WLD-001) and the Black River downstream of the discharge (WBR-003) showed specific 
conductance in the range of 115 to 478 uS/cm, an indication that the site is adding substantial constituents 
to the Black River.

Ground Water:
Ground water sampling has been extensive within the property boundary but virtually non-existent 

outside the southern property boundary. MPA figures1 and Table A-22 for Section 3.2.2 of the EIA 
Appendix B-1 document historical (1990s) contamination of the site up to the edge of Wetland J for many 
constituents. Contamination found in the 1990s is shown in MPA figures3 and includes arsenic (Fig. 3-253), 
lead (Fig.3-273), and manganese (Fig. 3-283) among others. More recent sampling in 2006 and 2007 
(Figures for EIA Appen. B-1, Section 5.3.14) and Table 5-25 show continued contamination up to and south 
of Wetland J. This continued groundwater contamination includes manganese (Fig. 5-53, attached), 
arsenic (Fig. 5-55, attached), and vanadium (Fig. 5-574) as well as other constituents.

Of note is the groundwater contamination in close proximity to wells to the south of the mill. MPA 
site maps (Fig.3-1, attached) identify a potable well and a residence within 200 and 800 feet of a 
contaminated monitoring well, respectively. These drinking water wells are downgradient (Fig 5-22, 
attached) of monitoring wells showing contamination. There are additional residential wells at 
approximately 1,600 feet from contaminated site wells. To my knowledge there is no data on the water 
quality of these drinking water wells.
    The 2006 and 2007 groundwater sampling indicate that the mill site is still contaminated by a wide 
variety of constituents and that the contamination extends up to, and most probably beyond, the property 
boundary. I was unable to find sampling on adjacent private properties. 

Soils and Sediments:
The site has consistently been identified as having contaminated soil for a wide variety of 

constituents. In the 1990s soil levels showed high levels of antimony, arsenic, chromium, lead, manganese, 
and nickel among others (Table A-16). Table 5-15  and figures for 2006 and 2007 soil sampling7 and 

1 Figures 3-15 to 3-32 of MPA file: KHM-MPA-04v_04_262468_7.pdf
2 Table A-2 of MPA files: KHM-MPA-05v_02_261071_7.pdf and KHM-MPA-05v_03_261072_7.pdf
3 Figures 3-25, 3-27, 3-28 of MPA file: KHM-MPA-04v_04_262468_7.pdf
4 Figures 5-47 to 5-64 of MPA file: KHM-MPA-04v_08_262472_7.pdf
5 Table 5-1 and 5-2 of MPA file: KHM-MPA-04v-02_262463_7.pdf
6 Table A-1 of MPA file: KHM-MPA-05V-01_261070_7.PDF
7 Figures 5-23 to 5-41 of MPA file: KHM-MPA-04V-07_262471_7.pdf
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waterway sediments8 and Table F-39 show sampling in 2006 and 2007 that indicates continued wide spread 
soil and sediment contamination by cobalt (soil Fig. 5-327 & sediments Fig. 5-848), silver (Fig. 5-89, 
attached), manganese (soil Fig. 5-347 & sediments Fig. 5-938), antimony (soil Fig. 5-357), arsenic (Fig. 5-
36, attached), lithium (soil Fig. 5-387 & sediments Fig. 5-858), and molybdenum (soil Fig. 5-407). Also 
found near the discharge point to the Black River was 1, 2, 4 trimethylbenzene (soil Fig. 5-237). The soil 
and waterway sediment contamination is of particular concern because it suggests an ongoing source for 
the contamination found in streams discharging from the site, in the Black River, and in ground water. 
Because the dewatered tailings ponds and ore storage pads have not been revegetated, there may be 
ongoing wind and erosional transport of contaminated soil to surrounding lands and waterways.

The surface water, ground water and soil/sediment contamination at the southern edge of the 
proposed project appear to be extensive and extend off-site. The contamination appears to extend into 
Wetland J and the Black River and likely is affecting nearby private properties to the south (e.g. Figures 5-
32 and 5-38, attached).The existing documentation of contaminants in surface waters, in ground water, 
and in soils and sediments indicate that:

• Control of surface water discharges from the south side of the site could reduce degradation of the 
Black River and associated wetlands. 

• The extent of contamination of ground water off-site appears to be undocumented and 
investigation appears justified given the level of groundwater contamination within the site. 

• Site soils and stream sediments are contaminated and are a potential source for transport of 
contaminants off-site by wind and rain.
    

The extent of contamination, particularly off-site, needs to be more completely delineated in order 
to better understand the movement of contaminants from the site into the Black River watershed. This 
review covers only the southern portion of the Humboldt Mill site. It also does not include review of any 
materials that were not part of Kennecott's Mine Permit Application and Environmental Impact 
Assessment. The intent of this review is to provide, in an accessible form, initial insight into the extent of 
contamination at the southern edge of the Humboldt Mill site. Please contact me by phone (608-263-2873) 
or email (jcolema1@wisc.edu) if you would have questions or would like to discuss this review.

cc: Neil Kmiecik, GLIFWC Biological Services Director
Ann McCammon Soltis, GLIFWC Policy Analyst

8 Figures 5-83 to 5-89 of MPA file: KHM-MPA-04v-09_262473_7.pdf
9 Table F-3 of MPA file: KHM-MPA-08V-05_261129_7.pdf
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Table 1. Discharge from the proposed mill site into the Black River (all in  ug/L). Concentrations above the FCV at 
20 mg/L hardness are in bold.
______________________________________________________________________________________________________________________
Site "Conv." (on-site ditch south to Wetland J [see MPA Fig.3-9]
Event Date          Iron      Lead    Manganese    Nickel       Zinc     SC(uS/cm)     source
11/07/1995        380,000     6.0      8,300       2,300        1,400        .         Tab.A-3 MPA (KHM-MPA-05V-04_261075_7.pdf)
                                                                         
Site "WLD-001"(NW & SE)[MPA Fig.5-70] also labeled SW-4 [MPA Fig.3-33] (discharge under Co.Rd.601 from Wetland J)
Event Date          Iron      Lead    Manganese    Nickel       Zinc      SC(uS/cm)     source
08/03/2006          2,190     0.15       314        0.3          4.5         178       Tab.F-2 MPA (KHM-MPA-08V-03_261124_7.pdf)
10/02/2006          2,130     0.04       835        0.3          2.0         201       Tab.F-2 MPA (KHM-MPA-08V-03_261125_7.pdf)
02/07/2007         16,000    <0.05     4,600       <0.3          3.3         291       Tab.F-2 MPA (KHM-MPA-08V-03_261125_7.pdf)
03/14/2007(SE)         .       .          .          .            .          212       Tab.F-2 MPA (KHM-MPA-08V-03_261127_7.pdf)
04/02/2007(SE)      8,200     1.8      1,700        2.0          360          .        Tab.F-2 MPA (KHM-MPA-08V-03_261127_7.pdf)
05/02/2007(SE)         .       .          .          .            .          478       Tab.F-2 MPA (KHM-MPA-08V-03_261127_7.pdf)
                                    
Site "WBR-003" [MPA Fig.5-70  (downstream, off-site, Black River and Co.Rd. Fo)
Event Date          Iron      Lead    Manganese    Nickel       Zinc      SC(uS/cm)    source
08/03/2006         10,800     0.06     1,100        1.0          5.4         187       Tab.F-2 MPA (KHM-MPA-08V-03_261124_7.pdf)
10/02/2006          3,060     0.05       159        0.7          5.2         161       Tab.F-2 MPA (KHM-MPA-08V-03_261124_7.pdf)
02/07/2007          7,200     0.22     1,200        1.9          6.4         280       Tab.F-2 MPA (KHM-MPA-08V-03_261125_7.pdf)
03/14/2007            .        .         .           .            .          155       Tab.F-2 MPA (KHM-MPA-08V-03_261127_7.pdf)
04/02/2007          2,000     0.18       260        1.3         <0.98         .        Tab.F-2 MPA (KHM-MPA-08V-03_261127_7.pdf)
05/02/2007            .        .         .           .            .          115       Tab.F-2 MPA (KHM-MPA-08V-03_261127_7.pdf)
______________________________________________________________________________________________________________________

Table 2. Final Chronic Value (FCV) for four constituents at a hardness of 15 to 50. Taken from Michigan Rule 57 (R 
323.1057). The FCV for a hardness of 20 mg/L is highlighted as being the most relevant to discharges to the Black River.
______________________________________________________________________________________________________________________
    Hardness(mg/L)            Lead    Manganese    Nickel       Zinc       
FCV    15                     1.2       364        10.4         23.5  
FCV    20                     1.7       469        13.2         30.0 
FCV    30                     2.7       670        18.7         42.3
FCV    50                     4.8      1050        28.7         65.3  
______________________________________________________________________________________________________________________
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